Progenitor cell trafficking in physiologic conditions and in myeloproliferative diseases: quantification of CD34+ cells by polymerase chain reaction.
Previous studies using flow cytometry have shown that CD34+ cell trafficking is increased in patients with chronic idiopathic myelofibrosis. Few data exist on physiologic CD34 + cell trafficking and the quantification of very low cell ranges requires reliable and sensitive measurement techniques. The aim of this study was to establish a quantitative polymerase chain reaction (PCR) technique for studying CD34+ cell trafficking in physiologic conditions, and in patients with myeloproliferative diseases. CD34+ cell trafficking was measured in 56 controls [(healthy controls (n=21), patients with ischemic cardiopathy (n=21), patients with secondary thrombocytosis or erythrocytosis (n=14)], and in 37 untreated patients with myeloproliferative diseases diagnosed according to the WHO-criteria [(essential thrombocythemia (n=10), polycythemia vera (n=14) and chronic idiopathic myelofibrosis (n=13)]. Quantitative PCR was used to determine CD34 mRNA expression in peripheral blood samples. Physiologic CD34 mRNA expression ranges were determined in the healthy control group. Mean CD34 mRNA expression was within the physiologic range in patients with ischemic cardiopathy, secondary thrombocytosis or erythrocytosis, essential thrombocythemia and polycythemia vera (p=0.146), but was significantly increased in patients with chronic idiopathic myelofibrosis (p<0.001). When analyzed individually, 12/13 patients with chronic idiopathic myelofibrosis and 3/14 patients with polycythemia vera showed CD34 mRNA expression above the physiologic range. This is a first report about CD34+ cell trafficking measured by quantitative PCR. Quantitative PCR is a reliable method suitable for the quantification of very low cell populations. Our study confirms the significant increase of CD34+ cell trafficking in patients with chronic idiopathic myelofibrosis, and in a subset of patients with polycythemia vera. Prospective studies are underway to characterize these circulating CD34+ cells and to investigate their role in the pathophysiology of myeloproliferative diseases.